INTRODUCTION
With increased survival of extremely low-birth-weight (ELBW) infants, there have been concerns regarding possible long-term functional disabilities resulting from perinatal complications. 1, 2 ELBW infants have frequent morbidities, including intraventricular hemorrhage, chronic lung disease, retinopathy of prematurity, poor growth, and multiple medical complications. 3 Studies addressing outcome in the first years of life demonstrate continued high rates of medical needs, with rehospitalization for pulmonary complications and ongoing neurosensory impairments. 4, 5 Overt neurologic abnormalities have been identified in 15% to 30% of ELBWs in early infancy. 6 However, subtle neurological deficits have been noted more frequently in young children, leading to concerns about the effects of prematurity on later school performance. 7, 8 Investigations of the outcome of ELBW children in elementary school have revealed an increased risk of learning disabilities, inappropriate classroom behaviors, and grade retention. 9, 10 In addition, a higher proportion of ELBW children was found to have intelligence quotient (IQ) scores of less than 85, and significantly fewer ELBW children had IQ scores higher than 115 when compared with the control population. 11 Klebanov et al. 7 found a higher prevalence of placement in special classes, grade failure, and classification as handicapped as a function of decreasing weight at birth. More recently, researchers have confirmed educational difficulties for ELBWs persisting into adolescence. 12, 13 Further, continued high rates of health needs and associated functional disabilities have been noted. 14 In addition to educational concerns, some investigators have identified emotional and behavioral difficulties in low-birth-weight infants, including increased rates of depression and hyperactivity. 15 -17 Given the available data, some clinicians have argued that long-term functional outcome measures should be considered
OBJECTIVE:
To compare functional, emotional, and academic status of adolescents who had been extremely low birth weight ( ELBW ) with those who were full term.
STUDY DESIGN:
Twenty -six adolescents who were born in 1983 to 1984 at less than 801 g birth weight were compared with 26 adolescents born at term. Adolescent -perceived status was assessed using the Behavior Assessment System for Children ( BASC -SR ) and the Self -Perception Profile. Parents' perceptions were assessed using BASC Parent Report, Family Impact Questionnaire, and Functional Status Measure. Health status was obtained through written requests to primary care providers and parent interviews. Academic and attendance information was obtained through school records.
RESULTS:
Compared to the term adolescents, the ELBW group had significantly lower function related to health status, increased need for special education, and tended to score lower on academic performance measures. However, ELBW adolescents' perceptions regarding their scholastic, athletic, or social competencies did not differ from the term group or national normative data. Parents of ELBWs reported lower adaptive skills, but no other behavioral differences from the term group. Original Article
CONCLUSION
when advising parents regarding continuing care for critically ill ELBW infants. However, quality of life and the relative value of disabilities may be viewed differently by health providers, parents, and the surviving youth. 18 The purpose of the present study was to assess the functional outcome of ELBW preterm infants as they entered early adolescence and to determine child and parent perceptions of that outcome. In light of past research, the hypothesis was that ELBW adolescents would have more behavioral and academic difficulties than the comparison sample, with lower levels of school adaptation and a greater need for special educational services. Further, we hypothesized that ELBW adolescents would perceive themselves as less competent in areas of social interactions, scholastics, and athletics, compared to youth their age, and parents would negatively view the impact of the ELBW child on later family functioning.
METHODS

Participants
Adolescents were selected from a database of infants previously enrolled in a follow-up study of ELBWs. 19 The study population included infants with a birth weight <801 g born in 1983 and 1984 at either an urban hospital serving primarily an indigent population or a regional perinatal referral center. Thirty-six children who could be located and had been willing to participate in follow-up at 5 to 8 years of age were recontacted for the present study. 19, 20 Three families declined participation, one child was in foster care placement, and six families were lost to follow-up, resulting in 26 children in the study sample. There were 54 ELBW survivors at the two hospitals born in 1983 to 1984, and these 26 adolescents were comparable to the other 28 in birth weight, gestational age, neonatal morbidity, and developmental outcome as assessed at 2 to 8 years of age ( Table 1) . Details of methods of kSee text for definition.
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Functional Outcome at Adolescence for ELBW Infants these assessments have been published. 19 Abnormal outcome status was defined as severe neurosensory impairment, cerebral palsy, or an IQ or motor quotient greater than 2 SD below norms. Suspect status included infants with less severe impairments, including IQ and motor quotients within 1 to 2 SD below norms.
A comparison sample (n=26) was selected by matching full-term adolescents from the same school or one of similar demographics. Flyers were distributed at schools notifying adolescents and their parents of the opportunity to participate in this study. Adolescents, whose families agreed to participate, were included if they were born at full-term gestation ( !36 weeks) and without birth defects or medical complications with long-term neurodevelopmental implications.
Measures
Demographic variables. Parents completed a demographic information form, which included education, parental occupation, marital status, ethnicity, birth dates, adolescent health status, and ages of family members. Information was used to calculate socioeconomic status (SES) using the Hollingshead Four-Factor Index of Social Status. 21 This scale is designed to provide a social status score that represents both maternal and paternal education and occupations.
Measurement of Behavioral Functioning
Behavior Assessment System for Children -Self-Report of Personality -Adolescents (BASC). 22 The BASC is a 186-item self-report measure that evaluates prosocial and maladaptive behaviors yielding four composite scores: Clinical Maladjustment (e.g., anxiety), School Maladjustment (e.g., attitude to school), Personal Adjustment (e.g., self-esteem), and a global Emotional Symptoms Index (e.g., depression). Clinical composite T scores of 70 or above are considered clinically significant.
Behavior Assessment System for Children -Parenting Rating Scales (BASC-PRS). 22 The BASC-PRS is a 126-item, parent-report measure of the adolescent's problem and adaptive behaviors resulting in three composites: Externalizing Problems (e.g., aggression), Internalizing Problems (e.g., anxiety), and Adaptive Skills (e.g., social skills). In addition, the Behavioral Symptoms Index (BSI) yields the adolescent's overall level of problem behavior. Adaptive composite T scores of 30 or below and clinical composite T scores of 70 are clinically significant.
Self-Perception Profile for Adolescents.
23 This 45-item questionnaire assesses the adolescent's judgments of his/her own competence or adequacy in eight domains. Analysis was conducted on four domains: Scholastic Competence, Social Acceptance, Athletic Competence, and Global Self-Worth. Higher scores indicate higher perceived competence.
Family Impact Questionnaire (FIQ). 24 The FIQ is a 50-item instrument that assesses parents' perceptions of the child's impact on their family along six domains: social life, negative feelings toward child, positive feelings toward child, finances, marriage, and impact on siblings. This measure asks parents to rate the impact of their youth on the family relative to the impact ''most children his/her age have on their parents/family.'' In addition, the FIQ was modified for the current study to assess the impact the youth had on the family during his/her infancy (i.e., less than 3 years of age).
Functional Status Measure -Revised (FS-II[R]).
25 The FS-II(R) is a 38-item, interviewer-administered questionnaire designed to assess functional status (e.g., activity level, eating habits) within the last 2 weeks and whether specific behaviors were related to complications of ELBW status. Validity has been established through factor analysis, high correlations with measures of morbidity status, and ability to discriminate healthy from ill children. 26 In addition to above testing, measurements of height and weight using a standard tape measure, a strain gauge, and electronic digital home scale were taken. Additionally, health status was assessed by requesting the following information from the pediatric care provider: basic state of health, current medications, hospitalizations since age 8, referral information, and indication of any ongoing health conditions. These reports were supplemented with parent report of health history.
As a means of assessing adolescents' functioning in the academic setting, the following information was obtained from the most recent school records: grade retention, use of special education services, Individual Educational Plans (IEP), class level, academic grades, and discipline reports. Results of the most recent standardized achievement tests were requested from schools. A full sample of achievement tests was not obtained due to differences in type of achievement test administered, location of data (e.g., central office), and limited follow-through from school registrars. Rates of attendance also were requested to gain an understanding of the adolescent's ability to attend school on a regular basis.
Procedure
The study was approved by the institutional review boards of the University of Missouri-Kansas City Health Sciences and The University of Kansas. Written informed consent was obtained from all study participants. Initial contact was made through introductory letters mailed to the parents of the ELBW adolescents, followed by a phone call to confirm parental and child consent. For comparison adolescents, parents contacted the principal investigator to indicate interest and scheduled a home visit. After obtaining informed consent, adolescents were assessed by a research assistant, while the principal investigator interviewed parents and supervised completion of parent rating scales. If an adolescent, parent, or guardian had difficulty reading forms or testing materials, the questions were read aloud and the individual marked his/her own response. Following the administration of all measures, height and weight of the adolescents were obtained.
Data Analysis
Demographic information for families in both study groups was examined by descriptive analysis. Independent samples t tests were conducted to evaluate group differences on behavioral and self-perception indices. Confidence intervals (95%) were computed using the means and standard deviations of the participants, and the normative data provided by test manuals for the psychosocial data (i.e., BASC-SRP, BASC-PR, SPP) to determine significant differences. All p values <0.05 were considered significant.
RESULTS
Demographics
There were no significant differences between the ELBW and the comparison groups on demographic variables (Table 2) .
Medical and Functional Characteristics of the Sample
Parental responses regarding the adolescent's current medical status were evaluated. The only health concern reported more frequently by ELBW parents than the control parents was visual difficulty (73 % vs 38%, p<0.05). Twelve percent (3/26) of ELBW adolescents were legally blind, and 62% required glasses/corrective lenses. None of the ELBW or comparison adolescents had chronic illnesses requiring hospitalizations in the 6 months proceeding testing. There were no differences in frequency of reported behavioral problems, including attention deficit disorders.
Mean height (160±9.1 cm) and weight (55±12 kg) of ELBW adolescents fell within normal range for age and were not significantly different from comparisons (164±9.1 cm, 60±15 kg). Three ELBW (12%) adolescents were less than the fifth percentile for height, and two of those were receiving growth hormone injections. None of the comparison adolescents was less than the fifth percentile in height or weight.
The FS-II(R) provided additional health status information. Parents of ELBWs reported that the adolescents were functioning at age-appropriate levels 93.4% of the time (range 77.8-100%). When data from the three blind children were excluded, mean functional status was 95.7% (range 86.3-100%). Thus, the physical health of the adolescents did not generally interfere with tasks of daily living (e.g., eating, dressing oneself). However, those values were significantly less than for comparison adolescents (99.3%, range 84.3-100%; p=0.004).
Academic Characteristics
Academic data were available on a limited number of study participants. School and parent reports indicated that ELBW adolescents had academic difficulties during the middle school years. Eleven (42%) of adolescents were receiving special educational supports: four (15%) were placed in one or more learning disabilities classes, four (15%) were receiving extensive special education services within a regular school setting, and three (12%) had medical or behavioral circumstances that necessitated placement in a special needs school. Two (8%) ELBW adolescents were reportedly retained in a previous grade. No ELBW adolescent qualified for gifted education classes. In the comparison sample, four (15%) adolescents were receiving learning disability services and two (8%) were in gifted placements. During the preceding academic year, ELBW adolescents were in attendance at school 96% of the time, not different from comparison adolescents (94%).
The most commonly administered achievement tests in public schools were the IOWA Basic Achievement Test and the Missouri Mastery Achievement Test (MMAT). Four ELBW adolescents (17%) were exempt from all standardized testing due to expected difficulties with testing or previously low achievement scores. An additional three students (12%) were exempt from quantitative sections only. In both quantitative and reading sections of the IOWA, ELBW adolescents' percentiles tended to be lower than those of comparison adolescents (reading 37±31 and 61±34 and math 33±32 and 67±33, for ELBW and term comparisons, respectively).
Behavioral Functioning ELBW parent and adolescent psychosocial data are provided with comparison data and normative data ( 
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Functional Outcome at Adolescence for ELBW Infants assessing social skills (e.g., ''shows interest in others' ideas'') and leadership abilities (e.g., ''gives good suggestions for solving problems''). There were no other group differences in parent perceptions as measured by the BASC. Whereas scores were generally lower in all areas, adolescents who were born ELBW noted self-competency levels that were not significantly different from controls or normative data on social, scholastic, or athletic competencies. In contrast to the hypothesis, there were actually significantly fewer self-endorsed behavioral symptoms on the BASC clinical subscales when compared to normative data (Table 3 ). These findings reflect fewer self-reported clinical sequelae (e.g., depression, conduct disorder, anxiety) than reported by same-age peers.
Family Impact
The FIQ assessed the impact of the child during infancy and again in adolescence on aspects of family life. There were no significant group differences regarding the adolescents' current impact on their families in any of the domains assessed. However, compared to full-term peers, ELBW parents reported a significantly greater negative impact of their child during infancy on social life (6.7±7.3 and 3.4±3.2, F=4.44, p=0.05) and financial domains (4.9±5.8 and 1.3±2.4, F=10.91, p=0.01). The impact of the ELBW children on the family at adolescence was significantly less than the impact in infancy in both of those domains ( p=0.005 and p=0.012, social and financial, respectively). There were no differences between comparison and ELBW parent reports regarding the child's impact on marriage, positive or negative view of parenting, or on sibling interactions.
DISCUSSION
Because of the severity of medical complications and perceived poor long-term outcome for ELBW survivors, some have questioned the appropriateness of expensive neonatal intensive care services for the least mature infants. 27 Gestational age or birth weight cutoffs have often been incorporated in guidelines for limiting neonatal resuscitation. 28 This current study extends longitudinal follow-up initiated in the early 1980s when some questioned the advisability of providing services for infants <801 g birth weight. 29 Was it appropriate to save such ELBW infants? This study was designed to provide pilot data to address that question, using individual and family perceptions of outcome as measurements of long-term success. Although the study population was small, the group appeared representative of the larger cohort of survivors at the study hospitals in 1983 to 1984 with regard to gestational age, race, SES, neonatal complications, and neurodevelopmental outcome. The mean IQ of 86 for the children in the study sample was nearly 1 SD from testing norms, and 20% of children were identified as having major disabilities, including mental retardation, blindness, and cerebral palsy -rates comparable to those of other ELBW follow-up studies for the 1980s. 10, 12 As there has been no apparent change in rates of neurodevelopmental sequelae even with recent improvements in survival, conclusions from this study may also apply to currently born ELBW infants. 30 The ELBW survivors in this small sample were generally healthy as adolescents, although the high prevalence of visual deficits underscores the need for ophthalmologic follow-up in later childhood. Although apparently healthy, the physical status of the ELBW adolescents did have a significant impact on function compared to the term peers. Based on the FS-II(R), the ELBWs were able to complete 93% of age-appropriate tasks, compared to an average of 99% for the term group. However, in a study addressing children with chronic illness, specifically cystic fibrosis, average functional percentages were lower (87.4%±13.8) using this tool. 26 These findings suggest adolescents who survive extreme prematurity may have fewer functional limitations related to physical status than those with severe chronic medical diseases. The stable health status of BASC -PR, Behavior Assessment System for Children ( Parent Report ); SPP, Self -Perception Profile; BASC -SRP, Behavior Assessment System for Children ( Adolescent Self -Report ). *Reflects significant difference at p < 0.05 level between normative test data and ELBW study data. yRepresents a significant difference at p < 0.05 level between full -term comparison sample and ELBW study data.
the ELBW children may be further exemplified by the excellent school attendance of the ELBWs, a finding also noted by Hack et al. 14 As hypothesized, our ELBW sample had greater academic problems than term comparisons. Forty-two percent of the children were requiring special education, similar to 39% reported by Saigal et al. 11 Although data were insufficient for statistical analysis, academic achievement, as indicated by standardized state or national test scores, tended to be lower for ELBWs compared to term adolescents.
As ELBWs had greater physical limitations and lower academic capabilities, investigators hypothesized that ELBW perceptions of self-competency would be lower than the term comparisons. However, findings from the Self-Perception Profile did not support this hypothesis. The ELBW adolescents perceived themselves as having adequate scholastic, athletic, and social competencies, and global self-worth, compared to term comparisons and national normative data. These findings are in some disagreement with a previous study, in which lower self-esteem was reported by adolescents who had been preterm compared to term controls. 13 However, in that study, while lower subscale scores were noted for preterms on the Cooper Smith Self-Esteem Inventory, the median scores for the preterm sample were actually higher than national normative data. 13 Saigal et al. 31 reported adolescents' self-perception of functional status for infants <1000 g birth weight and term controls. In that study, the majority of former preterm children considered their quality of life no different than that of the control children. 31 The apparent lack of self-perceived functional difficulties could be related to limited intellectual capabilities of some survivors. However, the generally positive outlook was consistent within the entire sample of adolescents and was supported by parent perceptions.
Based on the BASC data, the ELBW parents did not identify their children as having behavioral problems more frequently than comparisons, consistent with findings of other studies. 13, 17, 18 In fact, contrary to the hypothesis, the clinical maladjustment composite of the BASC indicated fewer psychological difficulties than same-age normative national data. Parents of the ELBWs did rate them weaker in adaptive behaviors, such as social and leadership skills. Do adolescents who were ELBW lack leadership as a result of developmental disabilities, or are they offered fewer opportunities to develop such skills? The literature suggests that parents of medically fragile or premature infants may put limits on their children's experiences in an effort to protect or shelter them. 32 This, in turn, could restrict opportunities for the child to develop these same social and leadership skills. Additional investigations of life experiences and opportunities for ELBW children compared to term, healthy children could clarify this issue.
Financial status and social life were negatively impacted for families with an ELBW child during early infancy. However, by the time the child had reached adolescence, parents identified no additional stresses compared to peers with a full-term child. Self-report questionnaires may not reflect the functional impact, only the perception of that impact, which in this study may have been altered by recall bias because parents were asked to reflect on events that occurred years prior. Certainly, parents' early experiences in an intensive care unit may have long-term effects on patterns of rearing and perceptions of the child. 32 Others have found that the impact of having a preterm child is greatest for low SES families and those in which the child has functional limitations. 33 The failure to identify long-term family impact in the current study sample may reflect the predominantly middle and upper social strata (77%) and few serious residual functional limitations among the children.
The focus of this study was on child and parent perceptions of functional outcome rather than categorization based on results of formalized testing. The study is limited, not only by the small sample size, but also the ''self-selected'' comparison adolescent cohort, which may not be representative of adolescents in general. For this reason, ELBW data were compared to national normative data whenever available. Even with these limitations, these data provide a unique view of adolescent outcome after extreme prematurity. Saigal et al. 18, 31 have reinforced the importance of assessing perceptions of life quality from surviving children and parents, as well as health providers. In this study, most ELBW adolescents considered themselves healthy and well adjusted, in spite of apparent neurosensory and academic impairments. Parents, as well, were generally positive about their children's outcome and the present impact of the youth on family life. Physicians should recognize the abilities that many families have to cope with early medical stressors and acknowledge the positive perspectives of child and parents, which might contribute significantly to successful, functional outcomes. 34 
